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Occupational safety and health (OSH) is an important issue in industry and has been much talked about in current issue. The risk 
assessment, hazards and risk control are the vital components in the management of occupational safety and health in workplaces. Hence, 
this paper reviews and discusses some of the best practices on risk assessment, hazards and risk control in industries and aims to 
contribute to a safer and more comfortable working environment. Apparently, risk assessment and control are significant and important 
as they contribute significant aspects in managing workplace safety and health. Appropriate risk assessment manages to identify potential 
hazards in the workplaces and the likelihood of each hazard, hence able to recommend and decide on reasonable steps or controls to 
prevent the undesired incidents. The study provides some inputs on the occupational safety and health management with anticipation that 
could advances the current occupational safety and health management. 
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1. Introduction 
According to International Labour Organization (ILO, 2015), one worker dies from a work-
related accident or disease in every 15 seconds, and 153 workers have a work-related accident in 
every 15 seconds. The field of occupational safety and health involves the studies of work-related 
accidents, injuries and diseases, with the goal of aiding in the preservation and protection of both 
human and physical assets in workplace. 
 
“No one should have to sacrifice their life for their livelihood, because a nation built 
on the dignity of work must provide safe working conditions for its people.”  
– Thomas E. Perez, Secretary of Labor, U.S. Dept. of Labor 
 
Occupational safety and health is always an important issue morally, legally, and 
economically. Everyone has the right to work in a healthy and safe environment. Both employer 
and employees are responsible for protection and prevention from hazards and risks that might 
be adverse to health and life. 
 Risk management methodology starts with risk assessment which identifies the hazards 
and characterizes the likelihood. It proceeded with hazard impact rating, followed by deciding 
the suitable and reasonable solutions. These steps/methodology need to be reviewed from time 
to time to maintain the efficiency of risk management. Guidelines, rules and regulations, risk 
management techniques, systems and technologies on occupational safety and health have been 
published and established to create safer workplace. However, work-related risks and losses can 
only be reduced if involved parties take these into priority.  
 The aim of this paper is to highlight some of the best practices available in managing 
occupational-related hazards, risk assessment and control in industries.  
 
2. Hazards, Risk Assessment and Control in Industries 
Hazard is a workplace condition or worker action that can or has the potential to cause injury, 
illness, property damage, or interruption of a process or an activity. Meanwhile, risk is defined as 
the measure of probability and severity of a injury/loss event taking place (Friend & Kohn, 
2014). 
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2.1 Industrial Hazards 
2.1.1 Correlation Analysis 
In order to understand the hazard, its risk and effect in a manufacturing company located in 
northern Peninsular Malaysia, Abdullah & Bakar (2014) have conducted correlation analysis 
between machinery, environment, risk control, self-awareness, social support and noise-induced 
hearing loss. Figure 1 shows the framework of the correlation analysis. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. A framework for occupational hazard correlation analysis related to noise-induced 
hearing loss of Abdullah & Bakar (2014) 
 
Through correlation analysis, it was found that factors of environment and risk control have 
significant relationship with hazard regarding noise induced hearing loss as too much noise of 
the surrounding increase the chance of experiencing hearing loss while established suitable 
controls could provide protection from hearing loss. 
 Using similar correlation framework, Zakaria et al. (2012) have conducted investigations 
on 322 workers at Pangkalan Bekalan Kemaman Sdn. Bhd., a petroleum supply industry located 
in Terengganu, Malaysia. It has been shown that stress and fatigue, unsafe act, machinery, 
workplace design as well as training procedures have significant relationship with workplace 
accidents.  
 
2.1.2 Hazard and Operability Study 
Hazard and operability studies (HAZOP) were developed in the 1960s by ICI. HAZOP analysis 
is a method of determining the cause of an accident. It is one of the best practices for systematic 
and thorough evaluation of process hazards. Typical stages in HAZOP (Munn, 2009) are: 
• Agreement of terms of reference and boundaries of the study, 
• Specifying the sections/nodes for the study, 
• Describe the node and agree on the design intent of the node, 
• Generate deviations by systematically applying combinations of parameters and guidewords, 
• Identify realistic causes of the deviations and possible consequences, 
• Evaluate safeguards and decide if adequate and if further changes or studies are needed, 
• Systematically record the findings and any recommendations, and 
• Follow up and close out. 
 Ali et al. (2014) have explained several hazard evaluation techniques including HAZOP 
and highlighted the merits and demerits of each technique. The selection of suitable technique in 
order to conduct a survey or research affects outcomes. 
 
Machinery 
Independent Variable Dependent Variable 
Environment 
Risk Control 
Self-awareness and 
Social Support 
Noise Induced Hearing Loss 
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2.1.3 Deviation from Mean Technique 
Ceylan (2013) has developed a quantitative hazard/risk evaluation technique, i.e. the deviation 
from mean technique which provides causes of work-related accidents, and estimates the 
possible accidents in workplace. The information also can serve as accident report. 
The estimation can be determined by analysis of previous hazards and accidents at a 
workplace using statistical approach. The technique is more effective in medium and large-scale 
industries. Steps involved in data analysis in this technique are: 
• Provide database with sufficient reports, preferably equal or more than 40 data to ensure 
results are statistically reliable, 
• Establish factors of accidents occurrences based on the events information e.g. location, time, 
shift, and duty, 
• Averages deviation test is conducted on each factor that influences the accident which 
provides the coefficient of deviation, and 
• Ranking of the causes of accident in order of importance, i.e. based on the frequency ratios. 
A factor is considered the cause of accident if its coefficient of deviation is greater than the 
average number of accidents. 
 
2.2 Risk Assessment 
2.2.1 Failure Mode and Effect Analysis 
Failure mode and effect analysis (FMEA) is a method that analyzes the level of risks at 
workplace, and describes the effectiveness of proposed risks reductions measures, with residual 
risks. Burda et al. (2014) have successfully applied FMEA in the assembly operation of an 
automotive industry in Nitra, Slovak Republic. The FMEA implementation consists of two 
stages; i.e. initial brainstorming, and analysis of risks. Table 1 summarizes the contents of initial 
brainstorming and analysis of risks. 
 
Table 1. Initial brainstorming and analysis of risks conducted in FMEA by Burda et al. (2014) 
Stage 1. Initial brainstorming Stage 2. Analysis of risks 
Safety walk, corrective maintenance, standard 
operating process and technical documentation 
of manufacturing equipment on the following 
potential risks: 
• mechanical risk, 
• electrical risk, 
• hazardous materials risk, 
• biological risk, 
• fire and explosion risk, 
• thermal risk, 
• ergonomic risk, 
• physical strain/stress risk, and 
• other risks. 
• Detection of risk (who and how detection 
of the risk), 
• Occurrence of risk (day, month, quarter, 
year, decade), 
• Event requires medical treatment, 
• Expected long-term care duration (of 
month), 
• Is event expected to cause: death or 
permanent disability? 
• Determine the risk priority number, 
• Determine the level of risk (risk factor), 
• Propose corrective measures to reduce 
risk. 
 
Burda et al. (2014) and Ali et al. (2014) revealed that FMEA method is one of the best tools to 
be used in evaluating high risk environment with appropriate protective measures.  
 
2.2.2 Severity and Likelihood Questionnaire 
Khan et al. (2014) have used questionnaire to assess the severity and likelihood of occupational 
safety and health risks among workers in textile industries in Lahore, Pakistan. Their study has 
shown that in textile industries, accidents are most likely occur due to machineries-related causes, 
followed by human factors such as overexertion and fall, and environment factors. Most 
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common injuries in textile industry involve workers fingers/hands, palm, foot, and head, among 
others.  
 
2.2.3 William Fine Method 
Fine’s method (Fine, 1971) involves mathematical evaluation for controlling hazards. The risk 
score R introduced by William Fine in 1971 is  
 
 CEPR =  (1) 
 
where, C = consequences of an accident (rating available in Table 2), E = level of exposure 
(rating provided in Table 3), and P = probability (description of rating is in Table 4). 
 
Table 2. Classifications and ratings of the most probable results of a potential accident, including 
injuries and property damage (Fine, 1971) 
Description Rating of C 
1. Catastrophe: numerous fatalities; extensive damage (over US$1,000,000); 
major disruption of activities of national significance 100 
2. Multiple fatalities; damage US$500,000 to US$1,000,000 50 
3. Fatality, damage US$100,000 to US$500,000 25 
4. Extremely serious injury (amputation, permanent disability); damage 
US$1000 to US$100,000 15 
5. Disabling injuries; damage up to US$1000 5 
6 Minor cuts, bruises, bumps; minor damage 1 
 
Table 3. Frequency of occurrence of the hazard-event (the undesired event which could trigger 
the accident-sequence) (Fine, 1971) 
Description Rating of E 
1. Continuously (or many times daily) 10.0 
2. Frequently (approximately once daily) 6.0 
3. Occasionally (from once per week to once per month) 3.0 
4. Unusually (from once per month to once per year) 2.0 
5. Rarely (it has been known to occur) 1.0 
6 Very rarely (not know to have occurred, but considered remotely possible) 0.5 
 
Table 4. Likelihood that, once the hazard-event occurs, the complete accident-sequence of 
events will follow with the necessary timing and coincidence to result in the accident and 
consequences (Fine, 1971) 
Description Rating of P 
1. Is the most likely and expected result if the hazard-event takes place 10.0 
2. Is quite possible, would not be unusual, has an even 50/50 chance 6.0 
3. Would be an unusual sequence or coincidence 3.0 
4. Would be a remotely possible coincidence (it has happened here) 1.0 
5. Extremely remote but conceivably possible (has never happened after many 
years of exposure) 0.5 
6 Practically impossible sequence or coincidence; a “one in a million” 
possibility (has never happened in spite of exposure over many years) 0.1 
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 Based on Fine’s method, Nodoushan et at. (2014) have conducted risk assessment on 9 
units of Ilam gas refinery in Iran, i.e. the units of safety, fire, tenement, industrial laboratory, 
maintenance and inspection, central workshop, general engineering and process engineering, 
utility (water, steam, tanks), and storage. The industrial laboratory has been found to pose the 
greatest risk, followed by the utility unit, maintenance and inspection unit, tenement unit, general 
engineering and process engineering unit, fire unit, and the central workshop unit. 
 
2.2.4 Fuzzy Logic Theory 
Due to the many parameters involved in risk analysis, Pinto et al. (2011) have recommended the 
use of fuzzy logic in occupational risk assessment, emphasizing on construction industry. They 
have introduced the use of fuzzy logic in their Qualitative Risk Assessment Method (QRAM) 
which is able to produce the risks level classification for construction sites. Fuzzy set theory 
which involves a mathematical framework for systematic treatment of vagueness and imprecision, 
was formulated in 1965 (Pinto et al., 2011). In comparison of traditional occupational risk 
assessment method and fuzzy approaches, the latter is better as it is more flexible in taking 
consideration of uncertainty associated with human characteristics. 
 
2.2.5 Polish Standard PN-N-18002:2000  
Risk assessment at the work stations of industries producing hydraulic and electro-hydraulic 
systems was conducted by Kania et al. (2012) according to Polish Standard PN-N-18002:2000. 
Based on the standard, risk assessment is made in three-stage scale, as shown in Table 5.  
 
Table 5. Determination of risk level based on three-stage scale of PN-N-18002:2000 standard 
 Frequency of consequence (effects) 
Low Medium High 
Probability of 
event causing 
threat 
Probability low low 1 
low 
1 
medium 
2 
Probability low 1 
medium 
2 
high 
3 
Probability highly medium 2 
high 
3 
high 
3 
 
It was discovered that most of the occupational threats occur during personnel work 
(Kania et al., 2012). Taking this element into account while designing the precautionary steps in 
risk management can produce positive effect towards safety approaches. 
 
2.2.6 Workplace Conditions Measurement 
Measurement of workplace conditions is a direct assessment of occupational safety and health 
risk. Alajlan (2013) has assessed the risks exposure to workers in a paper mill in Eau Claire, 
Wisconsin, US. The paper mill employs more than 245 employees and produces over 50,600 
metric tons of tissue paper annually. These employees are exposed to high levels of noise over an 
average of 8 hours. Alajlan (2013) has utilized noise dosimeter and sound-level meter to monitor 
the noise exposure since the employees are at risk of developing hearing loss. Alajlan (2013) has 
recommended that hearing loss can be reduced by lowering 10dB noise exposure than the 
minimum exposure level required by US Occupational Safety and Health Administration 
regulations. 
 
2.2.7 Health Checks 
Nikolić & Nikolić (2013) investigated the health conditions of the crews of a ferryboat 
“Kamenari” in Montenegro and found that crews who have worked for more than four years 
suffer from hearing loss. Apart from health checks, Nikolić & Nikolić (2013) have also 
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conducted noise level measurement. It was found that the noise at the workplace exceeded the 
permitted limit values of 75dB by 11 dB, which poses adverse health effects. They concluded 
that technical measures, crew health checks, and noise monitoring could reduce or prevent 
occupational risks among ferryboat workers. The use of modern crew communication system 
such as headsets helps to reduce the negative effects on hearing. 
 
2.2.8 General Social Survey 
Utilizing the 2002 US General Social Survey data and NIOSH Quality of Work Life (QWL) 
module, Smith & DeJoy (2012) have assessed the risk of occupational injury based on socio-
demographic factors, employment characteristics, and organizational factors. The survey 
comprised 2,765 respondents from all over United States. 
 Smith & DeJoy (2012) have identified race, occupational category, and work-family 
interference as risk factors, and safety climate and organizational effectiveness as protective 
factors for occupational injury. 
 
2.3 Risk Control 
2.3.1 Behavioral-Based Safety 
Behavioral-based safety (BBS) is an approach of improving employer/employee behavior using 
observation and feedback to promote safe acts at workplace. Safety and health officers’ 
awareness on the application of BBS in controlling safety risk in manufacturing industry within 
Malaysia has been studied by Osman et al. (2015). Table 6 lists the components in the 
questionnaire. Responds from 53 officers on 11 items of human components, 8 items of 
behavior components, and 6 items of environment components showed that the officers are well 
aware (in terms of knowledge and understanding) about BBS, but have moderately implemented 
BBS into practice. Knowledge, understanding and practices are subsets to effective risk 
management. 
 
Table 6. Components used in evaluating safety and health officers’ awareness on the application 
of BBS at workplace (Osman et al., 2015) 
Item Components 
A. Human factor 
1 Establish safety and health policy 
2 Establish safety and health committee 
3 Ensure workers fit to work 
4 Compliance to employer’s instruction 
5 Ensure the workers are competent to do tasks 
6 Provide OSH training 
7 Implement safe work procedures 
8 Involvement in OSH activities 
9 Develop OSH objectives 
10 Ensure the skill of the workers 
11 Hazard identification 
B. Behavior factor 
1 Compliance to legal requirement 
2 Report unsafe act without reward 
3 Communication 
4 Report unsafe condition without act 
5 Reprimand of colleagues 
6 Sufficient rest to prevent fatigue 
7 Coaching colleagues 
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8 Report unsafe act without reward 
C. Environment factor 
1 High noise level 
2 Dusty environment 
3 Housekeeping at workplace 
4 Weather changes 
5 Sufficient lighting 
6 Appropriate temperature 
 
 Similarly, Khan et al. (2014) also found that although the management of textile 
industries in Lahore, Pakistan are aware with the OSH practices, the implementation is not 
satisfactory.  
 
2.3.2 Regulations and Legal Enforcement 
The Malaysia Occupational Safety and Health Act (OSHA) was implemented 1994 to reduce 
workplace accidents, among its objectives. Hui-Nee (2014) pointed out that one of the probable 
causes of high occupational accidents is due to lack of safety culture and non-compliance of 
OSHA. Participation from the authority/government in the development of safety measures, 
attitude of workers, and good work and OSH practices initiated by employers lead to improve 
safety and health performance at workplace. 
 Based on observations in an electronics manufacturer in Kulim Hi-Tech Park, Malaysia, 
Au (2010) summarized that compliance in manufacturing industry influence the effectiveness of 
OSH management system. 
 Moraru (2012) gave an overview on the trends in OSH developments and had suggested 
systematic approach to be applied for effective risk management. Moraru (2012) agreed that 
human behavior is one of the main keys to improve safety culture at workplace. A consistent 
improvement of both workers’ behavior and risk control management forms better working 
environment. 
 The same views are also shared by Sakurai (2012) on the status of occupational safety 
and health in Japan. Improvement on risk management is highly contributed by activities 
established by OSH organization and also enforcement of law. The fundamental policy shall be 
highlighted to increase the effectiveness of risk management. 
 On the contrary, Zanko & Dawson (2012) argued that the policy and practices have been 
taken the precedence in addressing occupational and health management rather than factors of 
psychology and sociology as a result on increasing number of expertise in OSH. Whilst OSH 
management has been ‘missing in action’ in leading HRM and management academic journals, 
opportunities exist for management scholars to take up the challenge of researching OSH in 
developing approaches that are better able to explain OSH in organizations and their changing 
business environments. This is seconded by Noy et al. (2011) where the importance of 
researches is highlighted, especially to study fatigue as major contributor to workplace and 
highway morbidity and mortality. It was also mentioned that there are gaps in the understanding 
and strategy associated with fatigue which need more research and study towards an innovative 
and effective safety management design. 
 
2.3.3 Occupational Safety and Health Intervention 
Occupational safety and health (OSH) intervention is an attempt of change to improve the level 
of OSH. Based on interviews with safety officers of 5 small and medium-sized furniture 
manufacturing, machinery manufacturing, and textiles enterprises (SMEs) in Italy, Masi et al. 
(2014) has introduced OSH intervention key features for implementation in actual workplace 
(Figure 2).  
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Figure 2. Actual and ideal OSH interventions in SMEs 
 
The study also found that there were gaps between ideal and actual OSH interventions which 
hence required extra efforts in future in term of participation, application, implementation, 
development and evaluation of OSH interventions. 
 
2.3.4 Accident Insurance System 
Finnish law requires all employers to purchase accident insurance for every salaried worker. The 
insurance companies are also involved in accident investigations. Investigations of accidents are 
also guided by the Act on Occupational Safety and Health Enforcement and Cooperation on 
Occupational Safety and Health at Workplaces. Salminen (2014) concluded that in Finland, 
employer plays the major role in risk management and prevention of safety and health incidents 
at workplace. 
 
2.3.5 Awareness Training and Programme  
The effectiveness of occupational noise training among workers in manufacturing industries in 
Peninsular Malaysia were evaluated by Ismail (2013). Participants of the study are workers from 
200 companies selected from the Federation of Malaysia Manufactures directories. Result has 
shown that workshop-based training has improved workers’ knowledge about hazards posed by 
noise at workplace. It was highlighted that the implementation of healthy hearing behavior and 
awareness has direct contribution in the prevention of hearing loss. The study also emphasized 
that the implementation of awareness training shall target on broader groups of workers from 
different level. 
The efficiency of occupational noise management programmes in the industries was also 
investigated. Medium and large scale companies are found to be better in noise control 
management than the smaller scale companies. The effectiveness of occupational noise 
management in Malaysia requires continual efforts to improve it. Sivaprakash (2011) agreed that 
safety education contributes a vital portion in risk management as well as accident prevention. 
BARRIERS 
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2.3.6 Collaboration Between Occupational Safety and Health Agency and Public and 
Professional Associations and Corporate 
The status and future of occupational safety and health in Korea were discussed in Kang (2012). 
The overall occupational accident rate in Korea is declining, which has significant relationship 
with the implementation of occupational and injuries prevention activities. In order to ensure the 
OSH activities can be reached to all enterprises, agreement/collaboration between the 
Occupational Safety and Health Agency and employers’, workers’ and professional associations, 
local governments, conglomerates, and the corporate should be made. It also helps in terms of 
limited human resources.  
Surveillance system on injury rate through emergency care unit can provide information 
beneficial to prevention of occupational injuries. However, it was highlighted that there are 
several challenges in the current OSH management and several potential actions are suggested to 
improve OSH management in the future. The achievement on OSH in the enterprise level will 
be used as benchmark in the evaluation process of public agencies.  
 
3. Conclusion 
Several guidelines have been established by the Malaysia Department of Occupational Safety and 
Health (DOSH) such as the Guidelines on Occupational Safety and Health Management 
Systems (DOSH, 2011), the Guidelines on Occupational Safety and Health Act 1994 (DOSH, 
2006), and the Guidelines on Safety and Health (Notification of Accident, Dangerous 
Occurrence, Occupational Poisoning and Occupational Disease) (DOSH, 2004). Besides, 
Malaysia Standard (MS) also plays an important role in the contribution of systematic approach 
towards better quality management.  
In spite of all the efforts had been done to create a safer and more comfortable 
workplace, we still witnessed many cases regarding safety and health issues in industries. This 
reflects that the current safety and health management required more inputs to make it firm. 
Therefore, extensive research in safety in different industries can be conducted in future research. 
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